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(57)  Ananti-coking process is provided for oiling the
rubber or plastic waste, and it involves the pyrolysis proc-
ess that comes with the emission of hot air to be mixed
with the high-temperature hot air that is ready to be sent
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a return air pipeline being connected to the hot air outlet.
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to remove the coke residual on the pyrolysis device wall
in the cracking process. This device consists of a scraper,
which, through the role of weights, is able to work with
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Description

[0001] Field of the Invention

[0002] This present invention involves a kind of anti-
coking process and equipment. Specifically, it is a kind
process and equipment applied for oiling device and the
automatic coking remover.

[0003] Background of the Invention

[0004] It is well-known that the rubber and plastic
wastes, after being cracked down, are able to further gen-
erate gasoline, diesel and other products. This is effective
to provide a good solution for the treatment of industrial
wastes such as rubber and plastic from waste tires that
are massed produced in the modem social environment.
Moreover, it also provides a new program to improve the
resource depletion and energy shortage.

[0005] Generally, the treatment involves the use of
cracking device to achieve the above purpose, subject
to an operating temperature of approximately 450°C. As
the heating temperature is required to be higher than the
cracking temperature, this heating condition may lead to
the formation of coking on the inner wall of the cracking
device. To make it worse, the coking status may get more
as the temperature increases, resulting in a lot of harmful
effects to the inner wall of the cracking device. For ex-
ample:

[0006] 1. Coking may prevent heat transfer into the
materials in the pyrolysis device, thereby reducing the
thermal efficiency.

[0007] 2. As the heat transfer is impeded, it is a must
to improve the temperature of hot air to ensure that py-
rolysis temperature of the material in the cracking device.
Thus, not only the fuel consumption increases, the in-
creased heating temperature may greatly reduce the life
of the cracking device.

[0008] 3. The coking formed inside the cracking device
may continue to grow, thus impeding the flow of materi-
als. And the increased pressure difference will affect the
movement of materials in the cracking inside, and also
consume more energy.

[0009] 4. The coking may affect the materials in the
pyrolysis reaction, and produce unwanted side effects,
thus affecting the harvest rate of the final product. As a
result, to achieve the same target product requires more
consumption of raw materials and energy.

[0010] For the above mentioned reasons, the pres-
ence of coke can cause the failure in the cracking of con-
tinuous industrial production, and lead to serious security
risks to production and equipment.

[0011] Content of Invention

[0012] Regarding the coking problem that may be
found in the production process of oiling equipment, this
present invention provides a kind of technology that is
effective in automatically preventing and removing the
coking with energy saving. Specifically, it involves the
use of a thermal recovery system to reduce the reaction
thermal difference and a process and equipment that
comes with a special coking remover built in the cracking
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device. At the same time, an automatic equipment re-
moving coking is designed by using the hot air out of the
pyrolysis process, which is mixed with the high-temper-
ature hot air ready to be sent in the cracking device, so
astoreduce the temperature difference inside. This proc-
ess takes full advantage of the residual heat in the crack-
ing device to adjust the reaction temperature in the whole
pyrolysis. As a result, the temperature difference greatly
decreases, and able to prevent the coking from presence
in the pyrolysis process. Thus, the increased reaction
efficiency reduces the workload of equipment and ex-
tends its life span. Due to this, the production cost and
energy consumption can both be saved.

[0013] The presentinvention has the coking removing
process that is achieved as follows:

[0014] An anti-coking process mainly involves using
the hot air out of the pyrolysis process, which is mixed
with the high-temperature hot air ready to be sent in the
cracking device, so as to reduce the temperature differ-
ence inside the pyrolysis device.

[0015] As we all know, a cracking device is basically
comprised of a rotary inner cylinder, in which the coking
requires a minimum reaction temperature. Below this
valve, coking does notoccur. Therefore, anti-coking tech-
nology is mainly applied to cracking device or a section
of the cracking device where its temperature is higher
than the coking temperature. Between the material entry
and the product exit of the cracking device, the distribu-
tion of the thermal energy may be not so uniform that a
large difference comes along in the reaction process.
This contributes primarily to the occurrence of coking.
That means that solution of this problem will provide the
optimum condition for coking prevention.

[0016] Meanwhile, to prevent the coking from being
present inside the cracking device for any other reasons,
especially on the inner wall of the inner chamber, this
present invention introduces an automatic coking remov-
er, which is placed on the inner wall of the cracking de-
vice, and able to complete the continuous automatic op-
eration. In this way, coking presence resulting from other
reasons can be removed at any time, thus clearing the
problem on the current process which requires the pro-
duction to be suspended before removing operation is
done, as that may seriously affect the production sched-
ule. The process of continuous removal ensures that the
cracking device or other oiling equipment is free from any
coking in the chamber. This not only reduces the burden
on operation, but also raises the thermal efficiency,
avoiding the loss of life span of the inner wall of the equip-
ment caused by coking; generally, it is achieved as fol-
lows: The cracking device has a scraper set on the re-
mover that is adaptable to the inner wall of the cracking
device in coking removal. The match between the scrap-
er and the inner wall may bring along the rotation of the
cracking device or optimize the rotation of the equipment.
Toincrease the efficiency, the selected scraper is adapt-
able to the surface of the inner wall, and works continu-
ously onit. Thus, as the inner wall of the oiling equipment



3 EP 2 455 442 A1 4

is found with shape changes or there is any other reasons
that may impede the work of a scraper, the scraper can
be self-adjusted to avoid the damage to the inner wall,
and better to ensure its life span.

[0017] This presentinvention is mainly aimed at using
the hot air chamber to heat the cracking device. Hot air
in the chamber is here to achieve the recovery of the
thermal energy. Principally, the way to lessen the tem-
perature difference is achieved by using the following
equipment: cracking device including the outer wall and
a rotary inner cylinder, between which is set with a hot
air chamber. The outer wall of the chamber is designed
with one or more hot air outlets, at which a valve is
equipped for air flow control. Through the same pipeline,
all the hot air outlets are connected to the inlet mixing
chamber, which has a heating inlet and is connected to
the hot air inlet.

The aforementioned mixing chamber can be either an
independent chamber, or part of the air outlet pipeline of
the heating device. This design ensures that the hot air
at the outlet is sent via pipeline to the inlet mixing cham-
ber. After being mixed with the high-temperature gas out
ofthe heating device, it will come back to the hot air cham-
ber as the heat source for the pyrolysis reaction. In this
way, the recovery of hot air is done. At the outlet, the
temperature of hot air is lower than the valve as required
for the cracking reaction, but up to 400~420°C. The prior
way is to discharge it or apply it as an alternative heat
source. In this present invention, it is conveyed via the
pipeline into the inlet mixing chamber, where it is mixed
with the hot air in the heating device. As the air in the
device may go up to a temperature of 1300°C or higher,
the direct entry into the hot air chamber of the cracking
device may result in the dramatic rise of the temperature
in the inner cylinder, compared to the heating tempera-
ture of 500~550°C required for the cracking section. Con-
sequently, the material in moving may encounter a large
amount of coking part, which is attached to the inner wall
of the cracking device. If using the process provided in
this present invention, hot air at the outlet of the cracking
device comes into the inlet mixing chamber via pipeline,
and got mixed with the hot air in the heating device, ef-
fectively reducing the temperature of the air in the heating
device. As both airs greatly differ in temperature, they
may form an air swirl in the inlet mixing chamber, enabling
both airs to have heat transferred in a short period of
time. This naturally leads to the temperature deduction
of the hot air before entering the hot air chamber. Often
the required temperature valve can be reached. This can
greatly reduce the temperature difference between the
materials inlet and the product outlet by 400~500°C. In
this way, the coking phenomenon caused by the large
temperature difference is resolved to achieve the pre-
vention effects, thus avoiding the treatment in response
to the coking presence.

[0018] To meet the process requirements, the hot air
coming out of the cracking device needs, after the ad-
justment of the air volume, to be mixed with the high-
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temperature hot air. Specifically, the hot air at the outlet
may be discharged, resulting in the temperature de-
crease of the cracking device. To prevent this, the air
flow adjustment valve for each of the hot air outlet is de-
signed with a temperature control device. As the temper-
ature of the cracking section goes to too low a level, the
adjustment valve is closed to raise the temperature in
the cracking device. Otherwise, the adjustment valve is
opened to release the hot air back to the heating device.
This ensures the temperature balance in the whole crack-
ing process, whilst reducing the instant heating and cool-
ing that may result in coking. Additionally, the heat carried
with the hot air can be utilized maximally: As mentioned
above, the hot air temperature in the heating device usu-
ally goes up to 1300°C or higher. To allow it goes down,
it is required to be mixed with large amount of low-tem-
perature hot air at the outlet. For this purpose, air adjust-
ment device is set on the hot air return pipeline. Gener-
ally, a hot air recovery fan (or air pump) is preferred.
Thus, the flow of low-temperature hot air is increased to
achieve the purpose of effectively cooling the hot air in
the heating device, as required for the process. Likewise,
when the flow of hot air is too much and it causes the
excessive cooling, a separate exhaust pipeline may be
designed on the hot air recovery fan. If the hot air is found
excessive at the product outlet of the cracking device, it
can be used for other purpose when coming through the
fan. In this way, the thorough recovery for utilization of
heat energy can be achieved to avoid any waste.
[0019] The above equipment can provide effect pre-
vention the coking of cracking device. To prevent this
problem that may be caused by other reasons, especially
one that occurs to the inner wall of the inner cylinder, the
cracking device has a special coking remover to remove
such coking. The specific structure is as below:

[0020] The mentioned cracking device has arotary cyl-
inder that is mounted to the fixing seal at both ends. In
the inner cylinder is set with an arm support fixed to the
seal, and with a rocker being connected to the support
arm in the middle part. Weights are placed at one end of
the rocker, and at other end, a scraper is arranged to
have adaptable movement and matched with the inner
wall of the inner cylinder. The arm support and the rocker
can be connected using a shaft or in other ways.
[0021] Duetotherole of weights, the leverage principle
ensures that the scraper can always be attached to the
inner surface of the inner cylinder. When the inner cylin-
derrotates constantly in the production process, the inner
wall moves against the scraper, which is able to timely
remove the coking part attached to the inner wall. Also
due to the presence of weights, the deformation of the
cylinder would not lead to the separation of the scraper
from its inner wall. The scraper can be adaptable to keep
the consistent removing operation.

[0022] The described weights are fixed to the rocker
through the shaft, or connected in other ways. This helps
when the cylinder deforms or the scraper attached to the
inner wall is unable to remove the coking, the weights
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can quickly change its own position to adapt to the scrap-
er. Particularly, in the case when the scraper fails to re-
move the coking body, it can automatically retreat and
dodge such coking so as to avoid the damage to the
scraper and the cylinder. After the scraper leaves the
coking, it again automatically attaches to the inner wall
with the help of weights for further removing work.
[0023] There is a fixing bracket in the inner chamber
of the rotary inner cylinder of cracking device, where the
arm support is mounted onto the bracket by means of a
hinge. These brackets are shaped like a wheel, with the
arm support being fixed to the center of the bracket. The
fixing bracket is generally designed for a cracking device.
This not only guarantees the length of the cylinder of a
cracking device, but also to achieve continuous produc-
tion in a powerful manner. These brackets function to
hold the rotary cylinder. The above coking remover is
usually mounted onto these brackets by way of a hinge.
This way provides that both are not interfered to each
other, and the cylinder has enough strength. These
brackets are shaped like a wheel, with the arm support
being fixed to the center. This arrangement enables the
arm support to shy from the brackets to facilitate the
movement of the scraper. These brackets are arranged
discontinuously in the cracking device, the same as the
chosen coking remover. To guarantee the removing ef-
fects, the scraper can be extended axially from the crack-
ing device. This would reach out into the inner wall be-
tween the two brackets. At the same time, this may be
achieved by way of setting more coking removers, de-
pending on the specific production process.

[0024] By using the present process and equipment,
the residual heat in the cracking device is possible to be
fully utilized to be able to adjust the reaction temperature
of the whole pyrolysis process, leading to an obvious
decrease of temperature difference. As a result, this pre-
vents the presence of coking in the reaction process.
Supplemented by a special removing device in the de-
vice, the coking problem can be resolved once for all.
The reaction efficiency is enhanced and the burden of
the equipment lessened. To add it, the life span is ex-
tended with the production cost and energy consumption
to be reduced.

[0025] lllustration

[0026] Fig. 1is the structure diagram of the described
anti-coking equipment.

[0027] Fig. 2 is the structure diagram of the described
coking remover in the cracking device.

[0028] Here, 1 - Heating Devices, 2 and 4 - Return Air
Pipeline, 3 - Hot Air Fan, 5 - Hot Air Outlet, 6 - Air Exhaust
Pipeline, 7 - Cracking Device, 8 - Seal for the Cracking
Device, 9 - Rotary Cylinder of the Cracking Device, 10 -
Brackets H, - Weights 12 - Rocker, 13 - Scraper, 14 -
Arm Support

[0029] InFig. 2, the arrow indicates the rotary direction
of the cylinder in the cracking device.

[0030] Implementation

[0031] Process Implementation Instance 1
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[0032] An anti-coking process, by which the hot air ex-
hausted from the cracking device, is conveyed, through
the pipeline, to the outlet, where it is mixed with the high-
temperature hot air ready to be sent into the cracking
device. After that, it comes into the hot air chamber. Ac-
cording to the measurements, the temperature of the hot
air discharged from the cracking device is 410~420°C,
and the temperature at the outlet of the heating device
(before mixing) is 1200°C, When mixing is over, the tem-
perature of the hot air on the inner wall is 500~550°C,
and at the product outlet, the temperature gets
380~400°C. The coking condition is improved.

[0033] Process Implementation Instance 2

[0034] An anti-coking process, by which the hot air ex-
hausted from the cracking device is conveyed via the
pipeline directly to the returned hot air fan, after the in-
crease of the air volume through the hot air fan, to the
inlet of the cracking device for hot air, where it is mixed
with the high-temperature hot air ready to be sent into
the cracking device. According to the measurements, the
temperature of the hot air discharged from the cracking
device is 410~420°C, and the hot air temperature at the
outlet of the heating device is 1300°C. After the increase
of the air volume by the fan, the temperature of the
remixed hot air on the inner wall is 520~540°C, and at
the oil & gas outlet, the temperature gets 380~400°C.
The anti-coking condition is improved.

[0035] Process Implementation Instance 3

[0036] An anti-coking process, in which the thermal
control device is used to measure the temperature dif-
ferences at the outlet of hot air, has an air control valve
being placed to adjust the air volume at the outlet. The
hot air exhausted from the air outlet is conveyed, after
being mixed through the pipeline, directly back to the hot
air fan. After the air volume is increased through the hot
airfan, itis sentto the hot air inlet and mixed in the special
chamber with the high-temperature hot air ready to be
sentinto the cracking device, followed by coming into the
hot air chamber of the cracking device. According to the
measurements, the temperature of the hot air discharged
from the cracking device is 400~410°C, and the temper-
ature at the outlet of the heating device is 1270°C. After
the increase of the air volume by the hot air fan, the hot
air exhausted out of the cracking device is re-mixed with
the high-temperature hot air ready to be sentin the crack-
ing device at a ratio of 2~2.5:1; the temperature of the
remixed hot air acting on the inner wall is 500~530°C,
and at the oil & gas outlet, the temperature gets
380~400°C. The coking condition is down by 55% com-
pared to that before the use of this process.

[0037] Process Implementation Instance 4

[0038] An anti-coking process, in which the thermal
control device is used to measure the temperature dif-
ferences at the outlet of hot air, has an air control valve
being placed to adjust the air volume at the outlet. The
hot air exhausted from the air outlet is conveyed, after
being mixed through the pipeline, back to the hot air fan.
After the air volume is increased through the returned
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hot air fan, it is sent to the hot air inlet where it is mixed
with the high-temperature hot air ready to be sent into
the cracking device. Based on the hot air volume ex-
hausted from the cracking device, the hot air inlet valve
for the high-temperature is adjusted at a ratio of 2.5-3:1,
before it comes into the hot air chamber. According to
the measurements, the temperature of the hot air dis-
charged from the cracking device is 400~410°C, and the
temperature at the air outlet of the heating device is
1350°C. After the mixing treatment, the temperature of
the hot air acting on the inner wall is 530~550°C, and at
the oil & gas outlet, the temperature gets 380~400°C.
The coking condition is down by 60% compared to that
before the use of this process.

[0039] To preventthe coking from being presentinside
the cracking device for any other reasons, especially on
the rotary inner wall of the inner cylinder of the cracking
device, this present invention introduces a coking remov-
er, which is placed on the rotary inner wall of the cracking
device, and able to complete the continuous operation
by working with the inner wall. This kind of scraper allows
the removing operation to be done without causing any
damage to the inner wall.

[0040] Process Implementation Instance 5

[0041] An anti-coking process, in which the thermal
control device is used to measure the temperature dif-
ferences at the outlet of hot air, has an air control valve
being placed to adjust the air volume at the outlet. The
hot air exhausted from the air outlet is conveyed, after
being mixed through the pipeline, back to the hot air fan.
After the air volume is increased through the returned
hot air fan, it is sent to the hot air inlet where it is mixed
with the high-temperature hot air ready to be sent into
the cracking device,. Based on the hot air volume ex-
hausted from the cracking device, the hot air inlet valve
for the high-temperature is adjusted at a ratio of 6-7:1,
before it comes into the hot air chamber. According to
the measurements, the temperature of the hot air dis-
charged from the cracking device is 400~410°C, and the
temperature at the air outlet of the heating device is
1350°C. After the mixing treatment, the temperature of
the hot air acting on the inner wall is 520°C, and at the
oil & gas outlet, the temperature gets 380~400°C. The
temperature difference inside the cracking device is
120°C. The coking condition is down by 70% compared
to that before the use of this process.

[0042] Topreventthe coking from being presentinside
the cracking device for any other reasons, especially on
the rotary inner wall of the inner cylinder of the cracking
device, this present invention introduces a coking remov-
er, which is placed on the rotary inner wall of the cracking
device, and able to complete the continuous operation
by working with the inner wall. This kind of scraper allows
the removing operation to be done without causing any
damage to the inner wall.

[0043] Equipment Implementation Instance 1

[0044] Aimed at Process Implementation Instance 1,
a kind of equipment applied to such process is provided,
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including a cracking device with a rotary cylinder. On the
outer wall of the hot air chamber in the cracking device,
there is a hot air outlet, which is connected via the re-
turned air pipeline to the air inlet mixing chamber. This
chamber is part of the pipeline of heating device, the heat
source for the cracking device, and it is connected to the
hot air chamber of the cracking device through the pipe-
line.

[0045] Equipment Implementation Instance 2

[0046] Aimed at Process Implementation Instance 1,
a kind of equipment applied to such process is provided,
including a cracking device with a rotary cylinder. On the
outer wall of the hot air chamber in the cracking device,
there are 3 hot air outlets, each of which is set with a
volume valve. All the outlets are connected via the re-
turned air pipeline to the returned hot air fan, followed by
access to the air inlet mixing chamber. At one end of the
mixing chamber, the air inlet for the heating device is
designed, and connected to the hot air chamber in the
cracking device.

[0047] Equipment Implementation Instance 3

[0048] Aimed at Process Implementation Instance 2,
a kind of anti-coking equipment applied to such process
is provided, including a cracking device with arotary inner
cylinder. On the outer wall of the cylinder of the hot air
chamberinthe cracking device, there are 4 hot air outlets,
each of which is set with an air volume valve. All the hot
air outlets are connected via the pipeline, followed by
access to the mixing chamber in front of the hot air inlet
of the cracking device through the returned air pipeline.
At one end of the air inlet mixing chamber, the air inlet
for the heating device is designed, and the air inlet mixing
chamber is connected to the hot air chamber in the crack-
ing device. Hot air recovered at the outlet of the cracking
device is mixed with the high-temperature hot air in the
airinlet mixing chamber. The returned air pipeline is con-
nected with a returned hot air fan.

[0049] Equipment Implementation Instance 4

[0050] Aimed at Process Implementation Instances 2
and 3, a kind of anti-coking equipment applied to such
process is provided, including a cracking device with a
rotary inner cylinder. On the outer wall of the cylinder of
the hot air chamber in the cracking device, there are 2
hot air outlets, each of which is set with an air volume
valve. Allthe hot air outlets are connected via the pipeline,
followed by access to the mixing chamber in front of the
hot air inlet of the cracking device through the returned
air pipeline. At one end of the air inlet mixing chamber,
the air inlet for the heating device is designed, and the
air inlet mixing chamber is connected to the hot air cham-
ber in the cracking device. Hot air recovered at the outlet
of the cracking device is mixed with the high-temperature
hot air in the air inlet mixing chamber. The returned air
pipeline is connected with a hot air fan, on which there
is an air exhausting pipe.

[0051] Equipment Implementation Instance 5

[0052] Aimed at Process Implementation Instances 4
and 5, a kind of automatic coking removing equipment
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applied to such process is provided, including a cracking
device with a rotary inner cylinder. On the outer wall of
the cylinder of the hot air chamber in the cracking device,
there are 2 hot air outlets, each of which is set with an
air volume valve. All the hot air outlets are connected via
the pipeline, followed by access to the mixing chamber
in front of the hot air inlet of the cracking device through
the returned air pipeline.. At one end of the air inlet mixing
chamber, the air inlet for the heating device is designed,
and the air inlet mixing chamber is connected to the hot
air chamber in the cracking device. Hot air recovered at
the outlet of the cracking device is mixed with the high-
temperature hot air in the inlet mixing chamber. The re-
turned air pipeline is connected with a hot air fan, on
which there is an air exhausting pipe.

[0053] The mentioned cracking device has a rotary in-
ner cylinder that is mounted to the fixing seal at both
ends. Inthe inner cylinder is set with an arm support fixed
to the seal, and with a rocker being connected in the
middle part. Weights are placed at one end of the rocker,
and atother end, a scraper is arranged to have adaptable
movement and matched with the inner wall of the inner
cylinder.

[0054] Equipment Implementation Instance 6

[0055] Aimed at Process Implementation Instances 4
and 5, a kind of equipment is provided for the application
of the process and automatic coking removing purposes,
including a cracking device with a rotary inner cylinder.
On the outer wall of the cylinder of the hot air chamber
in the cracking device, there are 2 hot air outlets, each
of which is set with an air volume valve. All the outlets
are connected via the pipeline, followed by access to the
air import mixing chamber in front of the hot air inlet of
the cracking device. At one end of the air import mixing
chamber, the air inlet for the heating device is designed,
and connected to the hot air chamber in the cracking
device. Hot air recovered at the outlet of the cracking
device is mixed with the high-temperature hot air in the
air import mixing chamber. The air return pipeline is
placed with a returned hot air fan, on which there is an
air exhausting pipe on the air return pipeline.

[0056] Some brackets are mounted in the inner cham-
ber of the inner rotary cylinder, arranged like a wheel.
The mentioned an inner rotary cylinder in the cracking
device mounted to the fixing seal at both ends. In the
cylinder is set with an arm support fixed to the seal, and
with a rocker being connected in the middle part through
the shaft. Weights are placed at one end of the rocker,
and atother end, a scraperis arranged to have adaptable
movement with the inner wall of the inner rotary cylinder
of the cracking device. The weights are placed on the
rocker through the shaft.

[0057] Equipment Implementation Instance 7

[0058] Aimed at Process Implementation Instances 4
and 5, a kind of equipment is provided for the application
of the process and automatic coking removing purposes,
including a cracking device with a rotary inner cylinder.
On the outer wall of the cylinder of the hot air chamber
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in the cracking device, there are 4 hot air outlets, each
of which is set with an air volume valve. All the outlets
are connected via the pipeline, followed by access to the
air import mixing chamber in front of the hot air inlet of
the cracking device. At one end of the air import mixing
chamber, the air inlet for the heating device is designed,
and connected to the returned hot air chamber in the
cracking device. Hot air recovered at the outlet of the
cracking device is mixed with the high-temperature hot
air in the air import mixing chamber. The air return pipe-
line is placed with a hot air fan, on which there is an air
exhausting pipe on the air return pipeline.

[0059] Some brackets are mounted in the inner cham-
ber of the cylinder, arranged like a wheel. The mentioned
cracking device has a rotary cylinder that is mounted to
the fixing seal at both ends. In the cylinder is set with an
arm support fixed to the seal, and with a rocker being
connected in the middle part through the shaft. Weights
are placed at one end of the rocker, and at other end, a
scraper is arranged to have adaptable movement with
the inner wall of the inner rotary cylinder of the cracking
device. The weights are placed on the rocker through the
shaft. The length of the scraper axially extended from the
cracking device equals to the distance between the two
neighboring brackets.

[0060] Equipment Implementation Instance 8

[0061] Aimed at Process Implementation Instances 4
and 5, a kind of equipment is provided for the application
of the process and automatic coking removing purposes,
including a cracking device with a rotary inner cylinder.
On the outer wall of the cylinder of the hot air chamber
9 in the cracking device 7, there are 4 hot air outlets 5,
each of which is set with an air volume valve. All the
outlets are connected via the pipeline 2 and 4, followed
by access to the air import mixing chamber in front of the
hot air inlet of the cracking device. At one end of the air
import mixing chamber, the inlet for the heating device |
is designed, and connected to the returned hot air cham-
ber in the cracking device. Hot air recovered at the outlet
of the cracking device is mixed with the high-temperature
hot air in the air import mixing chamber. The air return
pipeline is placed with a hot air fan 3, on which there is
an air exhausting pipe 6 on the air return pipeline.
[0062] Some brackets 10 are mounted in the inner
chamber of the cylinder, arranged like a wheel. The men-
tioned rotary cylinder 9 in the cracking device mounted
to the fixing seal at both ends. In the cylinder 9 is set with
an arm support 14 fixed to the seal 8, where the arm
support 14 is mounted by means of a hinge at the center.
With a hinge, it is mounted onto the bracket 10, with the
arm support located in the center. There are 3 arm sup-
ports between the neighboring brackets. In the middle
part of the arm support 14, there is a rocker 12 connected
through the shaft. Weights 11 are placed at one end of
the rocker 12, and at other end, a scraper 13 is arranged
to have adaptable movement with the inner wall of the
inner rotary cylinder in the cracking device. The weights
11 are placed on the rocker 12 through the shaft. The
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length of the scraper on the 3 arm-supports axially ex-
tended from the cracking device equals to the distance
between the two neighboring brackets.

Claims

10.

An anti-coking process for oiling equipment wherein:
The hot air discharged from the pyrolysis process is
mixed with the high-temperature hot air before being
sent into the cracking device, so as to lower the tem-
perature difference inside the cracking device.

According to the anti-coking process described in
Claim 1, wherein: The hot air discharged from the
pyrolysis process is mixed with the high-temperature
hot air after its volume is adjusted.

According to the anti-coking process described in
Claim 1, wherein: The pyrolysis process comes
along with the coking removal on the inner wall of
the cracking device by using the remover.

According to the anti-coking process described in
Claim 3, wherein: The coking removal process is au-
tomatically and continuously completed.

According to the anti-coking process described in
Claim 4, wherein: The described automatically con-
tinuous coking removal is completed with the help
of the scraper that is automatically adaptable to the
surface of the inner wall of the cracking device.

As described in Claim 1, this is a kind of anti-coking
process for oiling equipment, including a cracking
device with a rotary cylinder, wherein: The outer wall
of the hot air chamber is designed with one or more
hot air outlets (5), which get an access to the inlet
mixing chamber via the return air pipeline (4), the
mixing chamber has an air inlet to the heating device,
access to the air inlet to the hot air chamber.

As described in Claim 7, wherein: The hot air outlet
(5) is set with an air valve for volume control.

As described in Claim 6 or 7, wherein: The described
return air pipeline (4) is set with a device for the ad-
justment of air volume.

As described in Claim 6 or 7 or 8, wherein: The de-
scribed return air pipeline (4) is connected to air ex-
haust pipeline (6) via a device for the adjustment of
air volume.

As described in Claim 6, wherein: The described ro-
tary inner cylinder (9) of the cracking device is mount-
ed on the fixing seals at both ends. Inside the inner
cylinder (9) is set with an arm support (14) being
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11.

12.

13.

14.

15.

16.

17.
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fixed to the seals (8) and a rocker (12) fixed to the
arm support (14) in the middle part, at one end of
the rocker (12) is placed with weights (11) and the
other end with a scraper (13), which is able to move
against the round inner wall of the cylinder in the
cracking device.

As described in Claim 10, wherein: The described
weights (11) are mounted onto the rocker (12)
through the shaft.

As described in Claim 10 or 11, wherein: The rotary
inner cylinder (9) in the cracking device is fixed with
some brackets (10) in the chamber, where the arm
support (14) is hinged to the brackets (10).

As described in Claim 12, wherein: The brackets (10)
are arranged like a wheel, where the arm support
(14) is mounted in the center thereof.

An automatic coking remover for the oiling equip-
ment, wherein: it includes an arm support (14) setin
the rotary inner cylinder (9) of the cracking device
being fixed to the seals (8) and a rocker (12) fixed
to the arm support (14) in the middle part. At one end
of the rocker (12) is placed with weights (11) and the
other end with a scraper (13), which is able to move
against the round inner wall of the cylinder in the
cracking device.

As described in Claim 14, wherein: The described
weights (11) are mounted onto the rocker (12)
through the shaft.

As described in Claim 14 or 15, wherein: The de-
scribed rotary inner cylinder (9) of the cracking de-
vice is mounted on the fixing seals at both ends. The
rotary cylinder (9) in the cracking device is fixed with
some brackets (10) in the chamber, where the arm
support (14) is hinged to the brackets (10).

As described in Claim 16, wherein: The brackets (10)
are arranged like a wheel, where the arm support
(14) is mounted in the center thereof.
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